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L. —Fr A% LED Y& (100) , 45

a) FEHATIE (40) ;

b) % %EAEAZAT I (40) NI 2D — A5 — LED(21) FTA /b — AR ZE A1 25
LED (22) ;

o) AEAEIZITHL (40) RIMWZIEZE (30) .

2. MRAEBCRIESR 1 196 LED Jeii (100) , HRFHELE T, %40 (40) 2 /b3 i o
HRGER)Z

3. MRHEACRIE K 1 0% LED J6IE (100) , HARAEZE T+, 4T W (40) HLA 1) GLS [KTE
BT I R HE TR o

4. —MrEJ6 LED s (100) , JGHZMRIEAANE K | KB, s

a) B/b—ARYHE UV S — LED (21) R /D— AR P56 = LED (22) , PR # #S
A] A R I LA

b) A EAE X PN LED FUE R E2065¢ 62 (30) .

5. MRPEBCHIEL K 1 sUBCRE K 4 1 E06 LED J6¥s (100) , HAFAEAE T, Fridk LED (21.22)
AT AL (1) L.

6. AR AR ELSK 1 sBCMEESK 4 (1 1 06 LED J6 il (100) , HFFAEAE T+, Irik 58— LED (21)
JEIT UV ) LED, JuH 2 & ST AEZ) 370 442K 2 400 44KyuH K LED.

7. FRYRBCREE SR 1 BUBOR)EE 3K 4 1 D6 LED Y6 (100) , HARFAELE T, Frik 55 — LED (22)
JEWE LED, JuH 2 & ST AEZ) 400 452K 22 480 4lK 3G [ ) LED, B /244 ¢ LED, U HE K
SIS AEZ) 520 902K 2 560 KGR LED,

8. AR EL K 1 BUBCRIEE K 4 1) 9% LED G (100) , JRFAELE T, JiTif 85 — LED (22)
JE IO E R (5 LED B G M 4% LED.

9. MEHEACHE K 1 BARE SR 4 1 A% LED Y65 (100) , FARHELE T, Tk 98 62 (30)
FL4E 2 D> — B A RL, AR B M it 82 DR BC T IR P S LED (21.22) 2 — KRS
i

10, AR E sk 1 SRR EE SR 4 19 1196 LED J635 (100) , HRFZE T, Frdk 26582 (30)
BLFE RRETLLGRI SR, U A6 1 T 18 A A A )

(Sry,,CaBa,), ,SiNg:Eu, (0 < x < 1,0 <y < 1,0.1 < z < 2), (Sr;,Ca))
S:Eu(0 < x < 1), (Sr;,CaBa,), ,SiN,0,:E,(0 < x < 1,0 <y < 1,0.1 <z < 3),
CaAlSiN,:Eu,MLn,_, (Mo, W) ,0g: Bu, ( FEr M =2 48 B0 JHn 56, Ln =80 B B%,0 < x < 1,
0.1 <z<1), Ln,,(Mo,_W),0:Bu, ( F:H Ln = 8. L. 85,0 < x < 1,0.2 < z < 2), 5§
Ln,, Mo, W) ,0p,:Fu, (A Ln =8 AL 8,0 <x<1,0.2<z<2),

11, ARIEARIZE Sk 1 BRI SR 4 (1 11 9% LED J63 (100) , HERFAE T, Frdk 982 (30)
FLFE R SOCRN B ZE AR, JEH 2 ARG I an ™ 8 A e o AR

(Sry,,CaBa,),Si0,:Eu(0 < x < 1,0 <y < 1), (Sr,;Ca)Si,N,0,:Eu(0 < x < 1),
SrLi,Si0,:Bu, (Y, ,LuGd,Th,),(Al,_Ga)0,:Ce(0 < a < 1,0 <x<1,0 <y < I,
0<z<1),VYAl,Si0,N:Ce, 8 CaAlSiN,:Ce.

12. ARFEACR)EE SR 1 s B SR 4 (1 (6 LED Yeds (100) , HAREAE T, HoAE PRGNy %
L.
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13, ARFEACH)E SR 1 sRRAIESR 4 (K 06 LED SEds (100) , HARAEAE T, HoA s 5 il A
HIJR LR 57T (50) , T B phas ol 43 ARk 25 BTl 55— LED (21) FPTIR S5 — LED (22) [ Dh3,

14. FRAE AR E SR 13 16 LED Y65 (100) , HRFAELE T, ATk #23 dA e 5 A5 Y 5150
(50) HEICE A 1 PR IR BN T RDIRAS I

a) PR %2 DA LED (21.22) 2 —Th3 ;LK

b) PREFAELZE D WAS LED H ) 7 — AN Sh R A LE
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{77 GLS B9 LED iR

B
[0001] AR K EudE 2/ DPIAN RO (LED) I 6

Ea=iEA

[0002] WO 0063977 Al AFFT —MOGUE, B65EH A RAT KT N %G LED. 1Z6Ys Uk
— G AT B AL G BT AT 22 (R L i B b kL, LR AR BRI B AT Y N ) S5 i
=3

ZEAE

[0003]  JEFiX—i 5, AR MM H AR B GLS (CH@E RIS ) AT 5N &
YR, Horh, FEZOLIEAEE A S TS NN, RN 504 % 3 08UT 45 e B BRI DU HE,
HE MR EIR.

[0004]  3X— H @RI ARE SR 11 A6 LED SRR AR FEACRIZE K 4 1 20k LED Y6
RSE . ARIE S 7 XA AR B AR Bk

[0005]  HR#iE A A B 8 — 77 T (D' LED Jeds A FE LU N A

[0006] &) i EHATYE, SR AT CLE I R ot KT 22— 2 T DA Pt b BT 4T
WZ

[0007]  b) Z/b—AN5— LED Fl & /b—AN58 — LED, iz 2 /b P4~ LED J& T AR )25 1Y
(BRI EA AR RS ) H 2R T mw

[0008]  ¢) MELZIIEEm CGRFEZNM ) MG, ZIO0ZE SRR s 2 /D3
ANFTH— 3y, I HASEZ S — A/ 8055 — LED G 8 AN B CRW KK ) 3
Ko

[0009]  iZEIE AT ARk L B 1 GLS AR AR, BIUNERTE / BRI AL . 4T3
AT LLEA [ HE TR, 3 S KT B PAR T (A4 B mT 0, JCHRAT Y (o ih ) 78 158 [
WER . ATV LA A AR G BT BT (AR S R

[0010]  FITH I F IR AR rs 2 A ) v h 2% R A0 BR A 1 LED 4B b 3= B3, R SeiF
Bk A B AL G VR KT SRR o ASE PR AP AS R 9 LED DL R AR F BRI ¢ 6 2 R
VPRI REAL R B R GG . B T2 EAME TR I, B R8s H T2
SN O S N 3 vv ol T M RV S | S8 10

[oo11]  MRHEEE — 51, Ak BELHE BA NIRRT 6 LED 6

[0012] &) B/b—NRGHE UV RIS — LED fAD>— AR 2R 55 — LED, P93 n] LU
GEPEVERD (BIAH IS M ) #85]

[0013]  b) A ‘E{EHZMA LED M HI2R 1 a9t .

[0014] W]k, 1% 56 LED DG m B s 4 AR 4 A% % BH (9 28— J5 T 1) LED DRJs KRR, BI%¢
SRR AT EAEIE AT E.

[0015] %% LED DGy M S vk ek A A vl T 56 — A58 — LED 2% B id M, oA & 2
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FLA% LED KRG ORI AL GHITR A o B e FE I i 42 )X P4~ LED, #4450 4t
BERT DARR 5 5 AR . 200690 2 Bl ] DL 5 #2 IEABUR 25K 10 5t # kL (4 n
LiEuMo,0;) , FL A AT b 1 BOASE B ACH i, i Bl 4 UV St (it 395 402K )
AR — LED K6 AT, A BB E8 — LED B w2y 465 AKEgYEH (HlindeE—Le 5
Ot LED AR AT ) 85 YebA Rk al A nh (¥ FCAt 6 18- L ] an gy 540 gk (S 0L 2)
gE LI AT BRI AR (/e KTV B ) LiEuMo,0g J2 43X WA LED (1 & 6 FTimh . o8
LED 2 8] Ff) i B2 1~ Wl 5 Az VR DAt LRGP 229 D6 LED itk e UV) o W]k,
A IIAN R UV il 0 R S 206 B3O I 9O IR »

[0016] A WA Al I 2 St 7y ORFAE T T IEAT Hid , Fb SR A BT IR 28— e — 07y
[HT ) LED Y o

[0017] A, Y i) LED It 3t 3 22 e £ THCRAGES b LIAT 20 A2 4T A1 U3 1) FUA (1 BE

=

H,

[0018] R4 A< i B I L ik 5 it 7 =X, 55— LED 23 2840t (UV) LED, JUH 2 K ST AR 4
370 Ak B2y 400 44K 5E F ) LED,

[0019]  fEAC AR W) oy — St 77 s rp, HAR B s T b5 ik sl 77 041 &, 25— LED /2§ 0k
LED, JuH & R STIEAEZY 400 2K 312 480 44 K5 [ %) LED. ARG IR, ¥t LED BRI (R
(BRI ) M PRAREEAA R, Wide B FH b BT B SR Y . Wi, 35— LED W L2 4% LED,
JEHAR RGTIELEL) 520 DK B2 560 Z0KJEH ) LED.

[0020] M A A W 1) SC— 27 3%, 5 . LED J& 9B B R (9 ¢ LED B¢ St 5 R 4
LED. 31X LED ¢ i w] LL5 b S i & S UV R 38— LED 445

[0021] 56 EPLIE ML ELRE 2 /D —Fh 5 SR, iZ A RE IR SCRy PE IT B P LED 2 — B
RS e, A U e DU R BE B R G I LED . 1% )2 ] DI e B A RR AR [ 1 9
ML, B —Fd B S AEVCEC P A LED A [l —

[0022] %% 't J2 55 i) Ml wT LA A A8 — b 200 98 e b Kk, b oA 4 4 R R aE X g
1 M Kb:(SrCaBa), , SiNg:Fu,(0 < x < 1,0 <y < 1,0.1 <z < 2), (Sr,Ca
S:Eu(0 < x < 1), (Sr;,CaBa,), ,Si,N,0,:E,(0 <= x < 1,0 <y < 1,0.1 <z < 3),
CaAlSiNy:Eu, MLn,_, Mo, W) ,0: Bu, ( Hor M =4 Al B0 VH0 V5, Ln =40 8085, 0 < x < 1,
0.1 <z<1), Ln,,(Mo,_W),00:Bu, ( H:H Ln = 8. L. #5,0 < x < 1,0.2 < z < 2), 5§
Ln,, Mo, W) ,0p,:Eu, (A Ln =8 AL 8,0 <x<1,0.2<z<2),

[0023] R AR B 1) o — sl 77 5K, 6B ARG R GG RI TG P e R, U L HE
e W 001 A 10 1 (MR < (St CaBa),S10,:Bu(0 < x < 1,0 <y < 1), (Sr,Ca)
Si,N,0,:Eu(0 < x < 1), SrLi,Si0,:Eu, (Y, ,LuGd,Th,) (Al Ga,);0,:Ce(0 < a < 1,
0<x<1,0<y<1,0<z<1),Y,Al,_Si0,N,:Ce, 8 CaAlSiN,: Ce.

[0024]  LED St fit it — 2 ot AT A3 e WG I ( BPE PR Z5 X 4~ LED B & /b4y
55 LED HYHYE LN ) EREAN RGOS BRIV .. XA R AE TE N E
[, 75 25 P S BH Hh B BE A AT BT R TR R

[0025]  LED Syt it Hhu Rl & 2145 il A0 H Y5 AH 9 20 50 DU T S o) 43 AR 45158 — LED
FHZES — LED (1 Zh 3. DRI, O =0 o FH B € FRy B 7 428 1l e A mT g o

[00261 Ry [F T i (14 4 ofl) o PR YA I8 B8 T (0 206 M3 1 0 D A 1 BT I DR S I
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[0027] &) PEACMELRZ 2 /DA LED 22— ZhE s DL

[0028]  b) fREFIELAFIZE DA LED H A — AN IR IEA L EE

[0020] A/ BH [ 28 5 [T FHELA 75 07 AN T SCR i () St 7 0K 2 B 5L 1), 9 2 I 4
RSt T XA DARRE o IX e S it 7 K 18 B T B a2 461 1 7 23 LB .

R = 152 AR

[0030] & 1 /R EME N HE T AR B A B IS LED S el i 1]

[0031] &l 2 7x HE T AT HAE LED JEURAT Y PN ¥R 2 0998 SR B WEORORI R S5 a3
[0032]  [&] 3 FIE] 4 7= T AT LAFE LED il N AE A KT LED 1R & S5 61

[0033]  [&] 5 FIE] 6 75~ TR 3R AR S BH KT OGUR BT T AN [ 8 I R P2 P B A O S Dl i o
[0034] &I FPAH [A] IR 2375 £ AR AH R SR AL LA

BRLHEA

[0035]  JGAIL LED W& T OudsHT R Zh e, i a0, ATl 200 Ee 1) V8 B B0 = 1 18 1 1 AS HR B T 6k
H T JEML LED Ml & B0, RS Tl RE 4L A 4006 89 F Wt LED 5B T- IR ZOt 24 2%
PR BT A G RET IR A LLSRAS BhaS T  e IR, IR — &3 B3 A S S @ nT i
SR, A A B EFEE (CRD) HBdE ok b FH AN BT AN AN RIZE B ) LED 3R A5, 9 4 p 21 4
SRR G LED 204, 3X & T ALTnGaP A1 AlInGaN LED &5 AH S 5% . X2 — A"
R, R BT i IR H TS R B 2 B LED SR A SR MG . O 7 38 A iX 26 ]
A, AR B2 T ER— (1) LED 282 (o)t & W5 6 InGaN WR 22485 ) A HE—Fh B P9 St pk
53 (54 YAG: Ce FiT CaS:Eu) MBI #has >k SEIR 6 LED Sl

[0036] A T 98/ I B A (R REVRTE FE, GLS (538 B R4S ) AT 8 FeAh oG8 pr X, DU 2
BT REXT (CFLi) B LED FrgfX, iIX2aE W T HUR . {HAZ, CFLI ST DB %2t 5 GLS
STHIRAAHIFE CAEPIR ), 3% A2 HH T e AT A AN TR € R e (1) R S

[0037]  [A[k, A& BHEEIL T —Fh LED Y68, iZ 06U HA PRl LED 288 DL &4 — Fhal
B AT T2 o ZCTRALEHE BT 17 GLS AN TR, I LB 3 4F (LED, B 6D
DIAEAS T4 1K) LED AT 7E ARG I R0 B (0 S 40 .

[0038] 3K LED Sty 100 [R5 P it 77 A B L R s s HE , i LED Sty A4
[0039]  — /BN IR RIS EIZE A M LED 21,22, BHA 3 3 12 4 LED, 223570 5 8k
#1AATE— KR LED R 12 |

[0040] - JERSSULT FARKT B El SRl CGERRZE G ) X0 40 5

[0041]  — ¥RAGAEXT I 40 B Y762 30 DLSEIL 4T Gt

[0042] WA LED 21,22 HBI%Hz: B HFl I AL R 57T 50 (LRI M A IR 100 9 —& 7
SAE N ANERLLPE ), 3B % 2R 0 B IR P AR LED 424k i e . DEAk, B AR A, AT VAN
KT R0 B GR35 TRl A ' R AR AT AT B AE HAm AR 1

[0043]  45—Ff LED 21 J& T-it UV LED 28AY, HR BFUAAE 370 49K 2 400 44K |d]. I LED
() LY S ] 4 A 2R R 2R s HY, HEAE 395 K ALE G g (SR AL R SR
I KPS K M)

[0044] 55 —Fp LED 22 W] LAALE 460 GK A 470 gk 2 0] HA &S LED. 1XFf

6
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LED (1)L B3 p ] 4 poAai it i ders th, FLAE 465 oK AT A S i

[0045]  WJLGHh, 58 —Fp LED 22 n] LU@5OGR A 20 LED, AR A (Y-, Lu,Gd,T
b,) 5 (Al,_Ga,) ;0,,: Ce HIARIARMEIBEEH] . A (¥, Gd) ;A1,0,,:Ce BRI GE#RALA DL
LED [ & 56 anpd 3 fizs (x = 0.360, y = 0. 378, Tc = 4600K) »

[0046] )= 30 FIALFE—FhE P A Iy o MR AR AE — PP 6 Lo A AT I
40 FRIERZE 30, W) S A5 A S 480 T e B LED SR R B et oAb o a5 5 F P e
TR > MBS —Fh 5 D't 1 43 RS N5 28—l LED 2R AR AL, 55 = e 6 i 23 1 i N2
SF 5 R LED 2R AYARAL, o

[0047] & 2 7 HY T LAY R R S AL SR ) 85650 (LiBuMo,Og) RS OGE (em) FEEH G 1
(exc) , MG TT AER 5 Vi [ P9 s nh, B Wikl e UV LED (370-400 40K ) Akl 465 ghK sk
540 GK IR FTisUR , BRI RT VRGO 30 AL 5) o

[o048]  DLURNIETN & LED Yed& 100 JoHARIE -

[0049]  a)UV+ 5% LED .

[0050]  LED y¢ J8 [ 5 — SZ i 7 20 4 #% 3 UV LED 21(370-400 &4 >K ) A1 # 56 LED
22(460-470 4K ) LLEHA MR GOGR I5O6)E 30,

[0051] 58— i sr A A 4Ot 2 sG] (1407 520-580 GKTuH A &
ST H R E 2 50% UL E ), HoAES2 BIRRAE T 41 2 22— 1K 460-470 44K IR0 I 3 25ckb &
ot

[0052] -(Sr,,,CaBa,),Si0,:Eu

[0053] - (Sr,Ca,)Si,N,0,:Eu

[0054] —SrLi,Si0,:Eu

[o055]  —(Y, ., ,LuGd,Th,) (Al Ga,):0,,:Ce

[0056]  -Y.,Al, Si,0,, N :Ce

[0057] —CaAlSiN,:Ce

[0058] R SRl A B R LG IR (600-680 K ) , HAEZBIME oAz —
) 370-400 K RN N A R &' -

[0059] —(Sr,,,CaBa,),Si;Ns:Eu

[0060] —(Sr, Ca,)S:Eu

[0061]  —(Sr,,,CaBa,),Si,N,0,:Eu

[0062] —CaAlSiN;:Eu

[0063] —-MEu Mo, W) ,0, ( Forr M =48 44 4 42 )

[0064] —Ln, (Mo, W.),0,:Eu( Hrp Ln =% 4L .58 )

[0065]  —Ln, (Mo, W) .0,:Bu( F:A Ln =% &L E8 )

[o066]  [&] 5 7~ HY T 3X Bl 1 0% LED SG IR 19 & 50 o6 1%, bz 6 IR A8 & 4T 465 4K
(¥} (In, Ga)N LED. & %F 395 44K i) (In, Ga)N LED. K BK 5 4% 1 41, 45 Y,A1,0,,:Ce Al
LiEuMo,0s J56)Z o £ LB, BB FT A 1 UV Dlafl 5 't 2 BT 1R i

[0067] I ¥t LED BERRAR (iR X PR BEAR L AT, X o2 VA TR T R (). s DU R
SESEHR <AE UV Y U6h BE & 4E R AR AR S /K, BB R 860G LED A% i 1 UV LED BAfE
JETNAHRIRB) o 1K L8 LED FIRACTNR LG B BRah D63 4% 22 HE Rk Y8 T UV SUBh I A T AH XS

7
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TR T WG R Ao B S HAL, BRI, AR ARZERN L CRARIEH) H
W I FRAC, ML RO6 (40 LiEuMo,0y) HIZEAFEE . X T tailit, B EFa%E 80 £ 85
Z .

[0068] b)UV+ ¢ LED :

[0069]  LED Y& J& K 28 — £ i /7 X A 45 3T UV LED 21 (370-400 44 2K ) M1 (4 56 LED
22 (460-470 K5 + B ARA SR BEOER]) BLAAA — Ry 562 i B
iR A R A Y& AR, ki = s A i

[0070] & 6 7~ i 13X A [ LED Ol YR 1 & 5 Ot %, A i o YR A R R B DGR (Y,
Gd) ,A1,0,,: Ce 2 HCHEHAY 958 (In, Ga)N LED K5 395 4K 6 1¥) (In, Ga)N LED. BA K
IR BN 45 A 45 LiEuMo,05 15 G)Z o YA 106 peLED FEAK Eld, PRA = B2 Tl B 1)
LiEuMo,05 [ 395 442K UV LED WGl E R FEAAL . FH4F A (i, B EFe2E 80 2285 2
18

[0071]  JT#iaR ) LED SGIE AL AU EATR I DG5S A BT R AT 2800 FDEAH
8L, FF BB IKB U CURE ) AT I BRI g (. X6 2 N BN AT
HA R HAh, X R LED J6ili A6 AN Sy TR i 5% PR, Bk 5 BB T  xi 2=
KT FAGEEXT BT KN KA IF (LED (135050 T 8K I 3K 2 F gt 22 ] ey, 1 i 738 1
TEIE T AR BIIE ZKCP I AT BEARAF HEE AR .

[0072] PRl (FOBIRAE W R IR OUHIE A, o

[0073] - IR RE R/ BOKR BTG LS R

[0074]  — &FIERFE (B anOER R ) 9E5 EEE, 1/ ]

[0075]  — FEEWI A ARKT PR R

[0076] &), R H, A HE RS “BLHER 7 AHERR LA T R BOP IR, A i “—” 85
C AR EEUE K, B B TR B AR TR LR A E I DR . AR B AR
TR BB SRR S B — P OC T SE MR E AL A o IRk, AR SR 2 TP I 25 b
R AT EE A Ry B HIBCR) 22 3K (19 ] o
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